Tissue inhibitor of metalloproteinase-1 mRNA is specifically induced in lung tissue after birth.
Interactions between extracellular matrix, proteins, metalloproteinases, and their inhibitors play a major role in determining the structure of the lung during in utero development and after birth. To better understand the molecular mechanisms underlying lung development and morphogenesis, expression of the tissue inhibitor of metalloproteinase (TIMP-1) gene was examined 1) through the course of late fetal development, 2) when normal fetal development was interrupted by premature birth and extrauterine survival, and 3) during exposure of prematurely delivered neonates to hyperoxia. Total RNA isolated from lung tissue of fetal baboons (Papio sp) at 140, 150, and 180 d of gestation (term gestation = 180 d); baboons prematurely delivered at 140 d of gestation, 1, 2, 6, and 10 d old; and premature baboons ventilated for 6 and 10 d with 100% oxygen was examined by Northern blot analysis. The results demonstrated that TIMP-1 mRNA, which is expressed at low levels during fetal development, undergoes a marked increase in abundance shortly after both premature and term birth. This parturition-induced pattern of gene expression appears to be tissue specific to the lung and, contrary to results reported for adult and neonatal animals, is not affected by ventilation of the premature lungs with 100% inspired oxygen. Although the physiologic consequences of TIMP-1 mRNA induction by birth are not yet known, these data suggest a possible role for TIMP-1 in postnatal adaptation of lung tissue.